the aim of the study was to present our experience in the treatment of pheochromocytoma, which can have untypical manifestations or their complete lack. Surgery still is the main treatment. Since introducing minimally invasive method the operative choice between open and videoscopic still remains. The proper diagnosis, preparation and surgical treatment allow to avoid serious cardiovascular complications. In the treatment, pre-or intraoperative hypertensive crisis and hypotension appearing after removing the tumor are the important issues. Based on our study from 29.10.1997 to 31.01.2009 authors are showing methods and principles of preparation and the intra-and post-operative complications associated with performed operation. Additionally the problem of pheochromocytomas, clinically asymptomatic, so-called silent pheochromocytoma is discussed. Evaluated material consisted of 125 patients with pheochromocytoma. 32 (25,6%) were operated by open, classical method, and 93 (74.4%) laparoscopically via lateral transperitoneal approach. Conclusions. 1. The course and the result of surgical treatment of pheochromocytomas depend on proper diagnosis and preoperative preparation. 2. Laparoscopic adrenalectomy through lateral transperitoneal approach should be acknowledge as the referential operation in the treatment of pheochromocytoma. 3. Clinically asymptomatic pheochromocytoma require routine preparation similarly to other forms of pheochromocytoma.
The secondary arterial hypertension is associated with endocrine lesions of the adrenal glands and as a one of their clinical symptoms causes therapeutic problem. This problem concerns particularly pheochromocytoma. Disease with different clinical faces, with many diagnostic as well as therapeutic controversies including surgery. Surgery is the only treatment in this case (1, 2, 3) .
The possibility of correct diagnosis and commencing the appropriate treatment prevents cardiovascular complications. In era of the minimally invasive surgery, doubts and problems concerning the operative treatment implicate the videoscopic method (4, 5) . Correct diagnosis of pheochromocytoma and preparing the patients before the operation minimized the possibility of appearing the intraoperative hypertension crisis. Routine use of alfa-blocking agents with beta-blokers allowed for the safe control of blood pressure (BP) during the operation and knowledge about the post-operative hypotension allows for effective prevention (1, 6, 7) .
The problem remains with the unrecognized activity of catecholamines before the operation, so-called " silent pheochromocytoma ". Tumor clinically asymptomatic, but in fact active biologically. Tumor which requires surgical treatment. However risk of complications, so as the hypertensive crisis or the drop in the blood pressure, isn't smaller than in other typical pheochromocytomas. Improved imaging studies increase the coincidences of detecting incidentaloma. Incidentaloma are revealed in 2-3% of patients, in whom the computed tomography is performed. Among them about 5.1-23% constitute pheochromocytomas (8) .
Therefore the purpose this the work is to present the experience of our department in the treatment of pheochromocytomas, which can have untypical manifestations or their complete lack.
MATERIAL AND METHODS
From 29.10.1997 (it means, since introducing laparoscopic method in the treatment of adrenal lesions in the Department of General, Vascular and Transplant Surgery WUM) to 31.01.2009 125 patients underwent operation due to pheochromocytoma, which constituted 29.5% (125/630) of all patients treated surgically in this period because of pathological lesions in adrenal glands. Open adrenalectomy, was made in 173/630 (27.5%) patients, among them the pheochromocytoma was indication in 32/173 (18.5%). Laparoscopic operation via lateral transperitoneal approach was performed in 457/630 (72.5%) patients, in 93 (20%) because of pheochromocytoma ( fig. 1) . In open adrenalectomy, the anterior transperitoneal approach was used in 26 (81.3%) patients and retroperitoneal in 6 (18.7%) .
Indications for open method were: reoperations because of recurrence of the disease, suspicion or diagnosis of invasive tumor on the imaging studies, localization beyond the peritoneal cavity or inside other organs, uncertain localization and diameter exceeding 8 cm. Remaining patients were qualified for the laparoscopy after pharmacological preparation, when tumor in imaging studies didn't exceed 8 cm. However in 3/93 (3.2%) cases this diameter was greater in the intraoperative assessment, what was confirmed also in the histologic examination and ranged up to 130 cm in diameter. Previous abdominal operations were relative contraindication for laparoscopic adrenalectomy. This state wasn't considered in the category of contraindications, only as the possible technical difficulty during operation, which may become the reason for conversions in the case of insuflation problems or lack to obtain wide and the safe operating field. Among other things, this was the factor, why the insuflation was made introducing first trocar by minilaparotomy. However the main reason for adopting such tactics was to minimize the complications associated with creation of pneumoperitoneum. 35 (37.6%) patients with pheochromocytoma had at least one laparotomy.
Evaluated patients with the pheochromocytoma had mean age of 47.8 years (from 11 to 74). There were 54 (43.2%) men and 71 (56.8%) women. The mean age of operated classically was 45.3 years and laparoscopically 46.3 years. The mean sizes of adrenal lesions on imaging studies (usg-abdominal, computed tomography, magnetic resonance) for the patients operated classically and laparoscopically were 65.9 mm and 43.3 mm, respectively. Tables 1 and 2 present characteristics of both groups of patients. In the group of patients operated classically the indication were 7 (21.9%) reoperations due to From the group of hormonally inactive tumors, the patients without clinical symptoms but with manifestations that may suggest pheochromocytoma were isolated in order to perform intra and postoperative evaluation. These sus-picious signs which may raise diagnostic doubts were: enhanced density in the imaging studies, border values of metanephrines, elevation of one of the catecholamines' metabolites, positive chromogranin and others that can indirectly suggest the possibility of hypertensive disease. All of these patients suspected for silent pheochromocytoma, were prepared before operation similarly as symptomatic pheochromocytoma. This evaluation concerned 32 (14%) from 228 qualified for the laparoscopy primarily as an incidentaloma (tab. 4, 5). All patients in the preoperative preparation have received α-blocker and additionally β-blocker from 10 days to 5 weeks.
In the group of classically operated patients 27/33 (81.8%) unilateral adrenalectomies were carried out, 4 two-stage adrenalectomies with the interval from 11 up to 25 years, 1/33 (3.0%) sparing adrenalectomy and 5/33 (15.2%) simultaneous bilateral adrenalectomies (tab. All patients besides surgical complications had additionally both intraoperative as well 
RESULTS
There were 9/136 (6.6%) cases of malignant pheochromocytoma, 2/38 (5.3%) among classi- Hypertension crisis in adrenal surgery and treatment of postoperative hypotension 
DISCUSSION
Pheochromocytoma is a tumor which symptoms are related to excessive secretion and production of catecholamines. Despite rare incidence, 0.1-0.6% among patients with hypertensive disease, causes the arterial hypertension which not recognized and not properly cured leads in consequence to life-threatening states (1, 3, 9 ). The problems associated with the treatment of pheochromocytoma are: diagnosis, preoperative preparation and operation which is a primary procedure. Correct tactics adopted in these cases allow avoiding dangerous situations like the hypertensive crisis or hypotension after tumor resection. The hypertensive crisis may appear in the preliminary period, as the manifestation which can initiates diagnosis or intraoperative complications. Complications which are being associated with the operation technique by many authors. That's why many doubts existed before the introduction of laparoscopic method in the surgery of pheochromocytoma (5, 10, 11) .
The hypertensive crisis in the literature is regarded as a sudden increase of the arterial pressure with coexisted headaches, drenching sweat, paleness of the skin, tachycardia and feeling of anxiety, caused by excessive secretion of catecholamines (2, 6, 12) . It can be as a result of physical exercise, lavish meal or stress. Some medicines like the phenothiazine, droperidol, glucagon, metoclopramide, histamine can trigger this state. The situations initiating the hypertensive crisis, from a surgeon's point of view are: diagnostic examinations like the pressure on the abdominal cavity, tests carried with metoclopramide, ACTH and deksametazone also anesthetic and operative procedures. The hypertensive crisis can lead to the multiorgan insufficiency and encephalopathy (10, 13, 14) .
The activity of pheochromocytomas is diversified and dependent on the amount and the quality of secreted amines or their precursors. It is well known that tumors with small diameter are more active and secrete greater amounts of catecholamines. Bigger tumors have ability to collect and metabolize amines, and these metabolites can be freed in to the blood stream (6, 10) . This relation in operated patients wasn't confirmed. However noticeable increase of intraoperative BP in tumors with the diameter up to 6 cm was seen. This relation wasn't observed regarding the localization of the tumor.
The threat of hypertension crisis has an effect on proper preparing for surgical treatment of lesions confirmed and identified as a pheochromocytoma. The aim of the preparation is to lowering the BP, reducing the heart rate and taking control of paroxysmal hypertension and other remaining manifestations caused by excessive amount of catecholamines (1, 2, 6, 7, 14) . Routinely through 2-3 weeks α-blockers or calcium antagonists are administered with the possibility of using them together. After blocking α receptors, β-blockers are recommended, when tachycardia or cardiac arrhythmia occur (1, 7, 12) . Thanks to blocked α receptors BP can be controlled, also blocking β receptors protect from the preoperative problems like arrhythmia and tachycardia (15, 16) . Additionally an attention must be paid to compensate for hypovolemia in order to prevent possible drops in the arterial pressure. These proceedings should minimize the appearance of cardiovascular complications. The preparation is recognized as a correct, when a blood pressure in the recumbency is below 160/90 mm Hg through 48 hours and the orthostatic hypotension doesn't fall below 80/45 mm Hg. Additionally there is no changes in ST-T segment and T-wave inversion within the last 2 weeks, nor premature contractions (more than 1 premature contraction during consecutive 5 minutes) (16) .
The length of preoperative therapy remains controversial (17). In our material the shortest period of preparation was 10 days, the longest 5 weeks. Blocking receptors by phenoxybenzamine has also side effect. Its prolonged action can intensify the drop in blood pressure after removing a tumor (18) .
During anesthesia applying the so-called deep general anesthesia is important. It diminishes the influence of the operating stress on the cardiovascular system. Drugs like: ketamine, morphine, meperidine and desflurane should be avoided, what would stimulate a sudden rise in BP (by freeing the histamine and stimulating the sympathetic nervous system). Similarly halothane should be avoided, because it can increase the sensitivity of the cardiac muscle to catecholamines.
During the operation, despite the proper preparation, uncontrolled rises in BP can occur. In the literature the moments of intuba-tion, first skin cut and the tumor palpation are emphasized, but the latter rises controversies about employing videoscopic method. Whether the changes of intraperitoneal pressure and manipulation of tumor to obtain appropriate tension by stretching surrounding tissues for safer preparation increasing the risk of the hypertensive crisis and as a consequence intra and post-operative complications.
In our study in the group of patients operated laparoscopically in 61, what accounts for 65.6%, the BP exceeded 170 mm Hg. No correlation was noted regarding creation and changes of intraperitoneal pressure. Pressure >200 Hg mm appeared in 34 (36.6%) patients. The intravenous infusion of nitroglycerin in 15 (16.1%) patients or nitroprusside sodium in 18 (19.4%) patients was necessary. Also increase of inhalant anaesthetics in case of hypertension or administration of phentolamine, nicardipine or labetalol in case of tachycardia may help.
A sudden increase of the arterial pressure is associated with the excess of the noradrenaline. When the tumor secrets mainly adrenaline, then intraoperatively tachycardia and tachyarrhythmia occur. In this case short-lasting betablocker is recommended. The proper treatment of hypotension after tumor resection depends on correct filling of the vascular bed. In this case the pressure drugs are ineffective (1, 7, 18) .
Although all above proceedings cause that complications and the mortality are considerably lower, these perioperative treatment remains controversial. It concerns particularly patients with clinically silent and asymptomatic tumors. In these patients the BP stays within the norm and no evident manifestations of the dehydration or hypovolemia before the operation are seen. The problem of so-called dumb tumors, in the literature silent pheochromocytoma, is a confirmation of the progress, which took place in diagnostics and clinical proceedings. Silent pheochromocytoma is characterized by a lack of particularly special symptoms. It is abnormal mass in the adrenal gland revealed on imaging studies of the abdomen. Usually benign lesion, confirmed biochemically and histopathologically, but causing significant changes of BP during the operation (15, 19, 20) .
Should silent tumor which demonstrates the complete lack or the weakened activity be prepared as a typical symptomatic pheochromocytoma? According to Miyajima and Bravo (15, 16) all symptomatic and majority of incidentalomas present elevation of noradrenaline in the daily collected urine, although the level of catecholamines in serum is low. Similarly in the case of elevation of urine metanephrines.
It seems, what our results are also confirming, that when exists at least one doubt or the diagnostic problem in patients with incidentaloma, than the meticulous diagnosis of silent pheochromocytoma should be considered. The surgical treatment in these patients is indicated, but risk of complications, so as the hypertensive crisis or hipotension, isn't smaller than in others. Patients with pheochromocytomas, even when are clinically silent, should undergo the same treatment as patients with symptomatic tumors or even with the greater care (18) . In our material 32 (14%) patients of 228 operated as incidentaloma had applied routine pharmacological preparation. In 12 histopathologic examination confirmed pheochromocytoma.
Observation shows, that clinically asymptomatic pheochromocytomas, despite normotension, can develop the hypertensive crisis due to the operation stress. Similarly as in typical pheochromocytoma tumor resection can cause hypotension requiring intensive liquids infusion and possible use of ephedrine in order to manage the right blood pressure. It proves, that silent pheochromocytomas may not be asymptomatic biologically, and like in other types tumors the changes in BP (hypertenion and hypotension) don't depend on the tumor size (8, 17, 18, 21) . Comparable characteristics have lesions in the course of MEN-2 (multiple endocrine neoplasia type-2) and VHL (von Hippel-Lindau). Small adrenal lesions can be without any clinical symptoms suggesting pheochromocytoma. However they are routinely prepared for the elective operating treatment (22, 23).
Current discussion on medical literature didn't established whether preoperative blocking of α-adrenergic receptors is essential for persons with pheochromocytoma. Better results of controlling preoperatively hypertension, as well as hypotension, can give calcium channel blocking agents. Giving them in preliminary treatment of arterial hypertension could be more effective and safe (8, 24) .
Problems in therapeutic decisions besides silent pheochromocytoma presents the syn-drome called pseudopheochromocytoma (25, 26) . Clinical symptoms are caused here by the increased secretion of adrenaline and greater sensitivity of the cardiovascular system to its action. Also secretion by the tumor other active substances creates " mixed " clinical forms of pheochromocytoma. Cases of ectopic ACTH secretion or coexisting primary hyperaldosteronism were described (27, 28). In presented material the "mixed' form was found in 2/126 patients what accounts for 1.6%. In one co-occurred the Cushing's syndrome, in second the Conn's syndrome.
The very rare symptom initiating the diagnosis of pheochromocytoma is fever with unclear etiology. The increased secretion of interleukine -6 by the tumor is responsible for this state (11, 29) . In our material it occurred in 1/93 (1.1%) patient. Examination of metanephrines in the daily collected urine facilitated the diagnosis and the preparation for the surgical treatment. The remaining 78/93 (83.9%) patients, besides 12 with the silent pheochromocytoma group, had typical manifestations associated with increased catecholamines secretion.
The choice of pheochromocytoma treatment is one -surgical. Currently the decision must be made between opened and videoscopic operation. If the second one, which access should be used: transperitoneal or retroperitoneal (4). In case of adrenal localization the choice remains between removing the tumor with the whole adrenal gland or leaving the healthy part of the adrenal to preserve the function of adrenal in the future (4, 30) .
Sparing adrenalectomy is recommended only in certain cases in a familial multiple endocrine neoplasia. In our material only 2 (2.6%) such operations were made among 93 laparoscopies. It is the result of anxiety concerning the effectiveness of adrenal resection with the laparoscopic method in the case of pheochromocytoma, it means the fear of surgical radicality (irrespective of the operative method, open or videoscopic) of tumor resection (existence of satellite lesions) and assessment of malignancy (4, 30) . Still the only one certain confirmation of the malignancy are metastases. This is one of the advantage of the transperitoneal approach in case of videoscopy. It allows the diagnostic evaluation of the peritoneal cavity. Late results of operated classically patients show, that if there is no recurrences during 15 years from the operation the tumor can be indirectly diagnosed as a benign (31, 32).
The choice of sparing adrenalectomy in case of hereditary pheochromocytomas is justified because of only 2% risk of malignancy. In remaining forms this risk is about 10% (from 2.5% to 26%) (30, 31, 32, 33) . In evaluated material malignant pheochromocytoma was diagnosed in 5/136 (3.7%) cases (4 sporadic, 1 part of MEN IIa). Multifocal tumors what weren't recognized on the imaging studies occurred only in the familial type of pheochromocytoma in 12/136 (8.8%) cases.
In case of bilateral pheochromocytoma the simultaneous bilateral adrenalectomy is indicated and was performed in 9/126 (7.1%) patients. However in a familial forms the lesion in the second adrenal gland appear after certain time period. In our material two-stage bilateral adrenalectomy was performed in 6/126 (4.8%) patients and the time which passed between both interventions ranged from 5 up to 25 years. This is an evidence that permanent observation as well as genetic testing are necessary (1) .
Since the introducing of laparoscopy for the treatment of adrenal glands (in our department from 1997), a constant increase of these operations have been noticed. The decision to choose the right method, open or laparoscopic besides indications should be made regarding the experience of the qualifying team including the surgeon. From 1997 in our study the amount of patients operated classically and laparoscopically was 32/173 (18.5%) and 93/457 (20%) respectively (ryc. 1). Indications for open method remain inexperienced in laparoscopy surgical team reoperations because of recurrence of the disease, suspicion or diagnosis of invasive tumor on the imaging studies, localization beyond the peritoneal cavity or inside organs (extra-adrenal), uncertain localization and diameter exceeding 8 cm (1, 5, 33) . Previous abdominal operations remain the relative contraindication for LA. In evaluated material all 35 patients what accounts for 37.6% who had previously at least one laparotomy underwent successful laparoscopy. Although in our study the tumors with the diameter up to 8 cm were qualified for the laparoscopy, in 3 (3.2%) cases the lesions exceeded established size (average up to 2 cm). It is caused by an underestimation of the real tumor size on imaging studies (on computed tomography in 16-47% cases, on the magnetic
